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(57) [Abstract] 

[Problems to be Solved by tfac Invention] 

Using moving side optical fiber, it eases precision of position 
adjustment of nslative position of the moving side optical 
fiber and stationary side optical fiber in bonding section of 
optical switch which it inserts to the optical fiber introduction 
slot. 

[Menus to Solve fee Problems] 

To have substrate 3 which provides optical fiber introduction 
slot 3b wlncharrangiig end, axruigemeni section 5 which it 
installs in parallel arrqy and, opposing to end «da extending 
direction or each stationary side optica] fiber 1, position doos 
the stationary side optics] fiber 1 ofphiral, inside optical fiber 
introduction Slot 3b of inside single or liitftiplc of said optical 
fiber tnrrodoction slot 3b it inserts separates tip portion of 
moving side optical fiber 2 with , connection of optical fiber, 
With bonding section of optical switch which changts, 
mncnary sida optical fiber 1 and each optical raia itlocks 
eollimazor lens array 9 icgeihcr io edge surface side of 
stationary side optical fiber of arrangemciitsectSoo, 5 locking 
collimator Ian* 10 even in endfaee of moving side optical 
fiber 2, wtaoinscrling moving Bade optical fiber 2 to optical 
fiber introduction slot 3b« oniliniaror lens of the collimator 
lens 10 and eollfrnstor lens array 9 Opposing, it does optical 
coupling. 
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claims 


[ciakofcO] 

To have snbstraxa which provides optical fiber introduction 
slot whicuaxnnging end, opposing to arrangement section and 
and side exf ending diroctioB of each stationary side optical 
fiber it installs in parallel army, position docs stationary aid* 
optical fiber of plural in optical fiber introduction groove of 
inside single or multiple of the said optical fax* reproduction 
slot it inserts separates tip portion of moving side optical fiber 
with , connection of optical fiber, When Stationary side 
optical fiber and each optical axis collimator teas fifjay is 
lodted together in Hie edge surfnae side of stationary aide 
optical fib ft* of afoniniCQtiorted aasngetnanS section in the 
bonding section of optical Swrtoh which changes, collimator 
lens is locked even in (n& endfece of moving side optica] 
fiber, znovjng side optical fiber noing inserted to optical fiber 
introduction slot, collimator lens of collimator lens array 
which lodes in arrangement section of coRuriBtor lens and 
stationary side epacal fiber vrfiich are lacked in endfoc* of 
moving side optical fiber opposing, bonding «ec*ion<, of 
optical switch winch connects and makesfeatura 

[data 2] 

Is done and consists of posh plate which makes feature the 
bonding section,, of Optical Switch vhidx U Stated in Claim 1 
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Specification 


199M1-5 

whare as array pitch of stationary side aprJe&j fiber it inserts 
aforementioned ooUinuncr lens array,. V groove forths array 
of plural which ^13 famed parallel on substrate for tho array 
wi*h same gaii and and into V groove for said each array 
holding down optical fiber and said optical fiber of graded 
index type which isarranged, fixing 

[Claim 3] 

To have subsltuto which provides optical fiber introduction 
slot whicharrangmg eao\ opposing to arrangernem section and 
end aide extending dircodon of each scationary side optical 
flbcrft insiallfi in parallel may, position does staq^oary sade 
optical fiber of plural, in optical fiber introduadon groove of 
Inside single or multiple of th? ggid optical fiber introduction 
slot is Inserts separates tip portion of moving side optical fiber 
with , connection of optical fiber, Between a ' ^ »?ino nrT rat < r > fl 
arrangement section and optical fiber mfroduccion slot it 
provides perpenrfimilar inttxfioction slot in fi» fiber axis, of 
stationary side optical fiber in manufacturing caclhod of 
bonding section, of optical switch whichcriangcs, providing 
bete for adhesive hardening which penetrates dxe groove 
bottom of said intersection slot, through ultraviolet coring 
type Adhesive in said intersection groove, it arranges 
collimator lens anay> Irradiating "ukrnvtolci tight through hole 
for aforementioned adhesive hardening ttom rear surface of 
aforementioned groove bottom, hardening the ultraviolet 
curing typo adhesive -which coating fabric is done between 
groove bottom and ootUmate array lcus ,maiWT^cmTiiig 
m ethod* of bondiqg section of optical switch which fixing 
designates collimator )em& array a$ groove bonjom and makes 

[Claim 4] 

To have substrate which provides optical fiber introduction 
slot wbicharrfUigmg end, opposing to arrangement Becdon nod 
end side extending dbection of each stationary side optical 
ttbar it installs in parallel array, position does staitonmy side 
optica] fiber of plural, in optical fiber introduction groove of 
inside single or multiple of The said optical fiber introduction 
slot it inserts separates op portion of moving aide optical fiber 
with , connection of optical fiber, in manufacturing method of 
bonding section of optical switch which changeSp whan it 
mscrrsand it looks tip portion of optical fiber for diimmy in 
slot of theinside portion of afcaetaeiraoncd optical fiber 
introduction slo^arranges collimator lerts amy to endfhee of 
afbreancririoiicd arrangementsecdori and locks, Using optical 
fiber for said dummy, manufacturing memocU of bonding 
section of optical switch vtfueh does position adjustment of 
coLUc&afcor lena array £md makes feature 


(pescriptioji of the Invention] 
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[0001] 

[Tcdmobgwal Field of Invention] 

this Invention to have substrate which provides optical fiber 
introduction slot which arranging end, opposing 10 
arrangement sectional*! end side extending direction of oach 
stationary side optica] fiber it Installs in parallel array, 
position docs stationary aide optical fiber ofplura), in optical 
fiber mtroducrjon groove of inside single or multiple of said 
optical fibefjntroductlnn slot it inserts separates up portion of 
moving side optical fiber with , connection of Optical fiber, It 
regards bondia s section andrnnnuftriuringmctod of optical 
switch which changes. 

[0002] 

pTlorAit] 

It has arrangement section and optical fiber introduction slot 
inat&Jls stationary side optical fiber of plural in parallel array 
of phnal 'which n/pioltooincides with fiber axis of stationocy 
side optical fiber, optical swircn which is usedcombinmg -with 
moving side optical fiber is known with Japan Unexamined 
Patent Publication Hci 8-286129 diflclosorc etc 

[0003] 

Regarding optical swftoh of this land, in order to convey 
moving side optical 6b cr to the optical flb=r introduction clot, 
possessing arrayed direction of optical fiber introduction slot, 
and transport mechanism which moves moving side optical 
fiber u up/down direction, inserting in optical fiber 
Introduction groove with said Transport mechanism 
and/oxseparatrng tip portion of moving side optical fiber, it 
has become structure whichassures connection and 
Cbangwver of desired sfatVinary aide optical fiber and moving 
side optical fiber. 

[0004] 

As fbr Figure 4 ia figure which shows bonding section of 
optical switch wnh^hat kind btPAotAxt , as for Figu« 4(A) 
as for sectional viw„ Figure 4 (3) it i&* oblique view. 

As shown in Kgure 4 3 V groove 1 4a of plural i s formed 
parallel on substrate 14, optical fiber introduction slot 14b of 
V groove condition is formedon extrapolation of V groove 
14a, fhrtbennore perpendicular intexsecfion slot 14c Irfbtmed 
to locgimduwl direction of V groove 1 4* between V groove 
14a nnd optical fiber introduction slot 14b. 

[0003] 

Respective stationary side optica] fiber 15 arranging endface 
in V groove I4a of substrate \4> itis inserted, presses with 
push plate 16 and fixing is done, configuration does 
arrangement section 17. 
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[ooo&l 

x tem^wft^T-t' ass* & w fcsfetta. 


In addition tip portion of moving side optical fiber 18 of 
singe or multiple ia optical fiber introduerion dot 14b is 
mserted from oblique direction, endmee opposes with endfece 
of desired stationary side optical fiber 15. 

It fa something whioh U used in orfcr iateraectfan slot 14a, 
with slot of deep cross section reotangte^ arranges gf rtfi^ of 
stationary side optiojtf fiber 15 tocoitpariaon with V groove „ 
to fill up silicone oil or omcr refine live Index matching 
medicine between me endfice of stationary side optical fiber 
15 and moving aide optical fiber ] 9, 

Furthermore, 15 a ore tape core which receives stationary aide 
optical fiber with thecollective sheath. 

[00061 

la addition, moving side optical fiber 18 is locked by 
unshown movable nm, is driven by Up/down direction, with 
driving device \yitn moVablo arm, vis-a-vis arrayed direction 
and optical fiber introduction slot 14b of optical fiber 
introduction, slot 14b and is designed frwnrh a way that it is 
conveyed. 

As and, with optical switch of this land shown in Figure 4, tip 
portion of moving side optical fiber 1 8, endfeoo of moving 
side Of deal fiber 18 mnmgh refiaotive index matching 
medtemc, oppossswith endfree of stationary side op deal fiber 
15 it inserts in Optical fiber introduction dot 14b vdm , optical 
coupling ia assured. 

£00071 

In addition, as for tip portion of moving side optical fiber 1 &, 
you push to optica] fiber introduction slot 14b from oblique 
direction, fiber axi» of tip portico isadjugfed to direction of 
optical fiber introduction slot, making uaeof hardness 
elasticity of moving side optical fiber *rith his possible, but 
because poshing £Z&.te is stabilised more securely, when 
insertiog moving side optical fiber IS in optical fiber 
Introduction slot 14b, ft fa done that you push tip pardon 
vicinity and whb member push from me upper part. 

[0008] 

ForThcrmore, as for optical switch which used these optical 
fiber, as moving side optical fiber* stationary side optical 
fiber because it can use optical fiber of single mode type 
vdddiis nsedsenmny, tight which comes out of endiaee of 
moving side optical fiber or the stationary side optical fiber 
spreads to radial suddenly. 

Therefore, m order to make loss small wiih optical coupling , 
end&ce of moving side optical fiber and you muse make very 
20;mu m or less calls interval of the endfaee of stationary side 
optical fiber sm&U value. 

On one hand, moving side optioal fiber does because it is a 
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199^11-5 

movable) relatively vim-vis stationary side optical fiber, vrfieD 
excessively spacing is made small, tip touching, breakage, it 
is thought. 

Socause of thai, quite maintaining small gap, position 
adjustment whichadjusta spacing and fiber sofa becomes 
necessary. 

[Q009] 

[Problems to be Solved by the Invention] 

Above whb bonding section of Optical switch which is 
explained, became the o&d&ce of moving side optical fiber 
And cnd&CD of stationary side optical fiber connection is done 
Kopposes by , U is necessary |bi fiber axis of moving side 
optical fiber and stotjonary side optical fiber that to try agrees 
completely* 

lo addition, ft is necessary endface of moving side optical 
fiber and ioterval of ondfice of stationary side optical fiber to 
adjust precision 

These position qb^ustttjCDt tpiite are ge qui r c d harsh prednop> 
because it isnccessary to guarantee at same timo vis-a-vis all 
optical fiber Inooductios slot, hav© become something which 
requires corresponding work rime ia poattoa adjustment . 

(his irrvOTtioiL is something tvfcioh offers bonding section of 
optica] switch whiehcancels chat kind of problem. 

[0010] 

[Means to Solve the Problems] 

bonding section of optical switch of this invention to have 
aub strate which provide* optical fiber introduction slot which 
arranging end. opposing toarrangemenC section and end side 
•xaendmg direction of e«tn stationery side optica] fiber it 
installs in (he parallel atmy, position does stationary ride 
optical fiber ofphxral, in optical fiber introduction groove of 
inside single or multiple of said optica] fiber introduction dot 
it inserts separate tip portion of moving Ride optical fiber 
with .connection of optical fiber; Being something ^vhieh 
changftg, in edge surface side of stationary side optical fiber Of 
thedfblttncnjtioncd arrangement section stationary side optica} 
fiber and collimator lens of die collimator lens array which 
locks in awangemcoi section of collimator leas and stationary 
side optical fiber which when collimator lens array is locked 
together* collimator lens islockcd even in endfrce of moving 
side optical fiber, moving side optical fiber being inserted to 
Ifae optical fiber mtroduotion slot lock each optical axis in 
endfnoo of moving rids optica] fiber, Opposing, it is 
something which eonoocts, 

[0011] 

In addition, when collimator lens array which description 
above Is donei* looked in eodfacc of stationary side optical 
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fiber, betwuon aforcme^ricajedarrangemeiit section and optical 
fiber introduction slot ft provides me perpendicular 
intersection, slot in fiber axis of stationary side optica] fiber, 
providing meoolo for adhesive hardening whigfc penetrates 
groove bottom of said interaction slot, through ultraviolet 
caring type adhesive in said mteisectiongroove, it arranges 
commAtOf leas array. 

Next, irxadiatmg ultraviolet light through hale for 
aforementioned adhesive hardening from rear surface of 
groove bottom, hardening utcraviolei curing type adhesive 
which fhecoaling fabric is done between groove bottom and 
cofl frnat oi lens amy* collimator lens Brreyif fixing we tnilcc 
groove bonom. collimator lens amy or groove bottom being 
opaque material, configuration being do&e, using uhcfrvioto 
curing type adhesive, fixing it designates collimator lens arwy 
as groove bottom, it isposeible » 

If it makes this way, when it locks with thermosetting type 
adhesive, comparing, gapof position adjustment decreases 
with thermal form of material 

[0012] 

In addition, wben it inserts and it locks optical fiber for 
dnminy m slot of portion of optical fiber introduction slot; 
arranges eolhmattr lens array in endtaoe of aforementioned 
arrangement section aodlocks, using optical fiber for said 
dummy, in order for optica] fiber ibr tbc dummy and bonding 
loss between aartonary side optical fiber to become 
nuunnus, position adjustment of collimator leas array which 
at that time arranges action, If collimator lees army fixing we 
make endfacc of groove bottom or arrangement ecrfon with 
position, it can achieve position adjustment where precision 
ishigh casily- 

[0013] 

I^inbodoiiqat of The Invention] • 

AsforFlgere 1 m figure which shows eni>odxmenlof 
bonding section of optical switch, wmcb depends on this 
invention, as for Figure 1 (A) be&rclocking eoiUtaatar leas 
wrey, oblique yicw„ Figure 1 (B)(C)afldlodoi>f 
collimator lens tarty, is me oblique view and sectional view. 

[0014] 

In Figure I, As for 1 as for stationary side optical fiber, la 
whioh consists of urjgfo mode type optical fiber asfbr mpe 
core* 2 wUcb adrministcis collective sheath to multiple 
stationary side optical fiber asfbr moving side optical fiber* 3 
which consists of single mode type optica] fiber as tor 
subatrnte* 3a. as for V groove H 3b which was formed on 
substrate 3 as ibr optical fiber introduction slot* 3c which was 
fonoed on substrate 3 between V groove 7a and optical fiber 
introduction slot 3b in vertical direction it was provided, on 
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[0015] 

3 -tfC. V 3* 3a. ti£7?*f ' 3b * 


[00161 


1999-11-5 

file substrate 3, vis-a*vifl optical fiber introduction stez 3b 
intersection As for slot, 3d as far groove bottom* 3c of 
intersection slot 3c in oxdato penetrate groove bottom 3d, 
hole for adbewvo bardcnkig which isprovlded. as for 4 45 for 
pushplaTa s ? arrangemeoEafertfoB,^ for ti&sfixr substrate* 6a 
for array as for V groove. 7 for array which i^provMcd on 
substrate 6 for array as for optical fiber*. B of graded index 
type asfbr push plaiR* 9 collimator lens array of graded iodcx 
optical fiber t>p^«fi^ 10 it h a collinalor^ of graded 
ihJftXOpacflJ fiber type 

[0015] 

In Figure 1, as for substrate 3 imrrton where V groove 3a was 
formedand portion where optical fiber introduction slot 3b 
was formed it is asone taajt, out in order to oppose with 
separate body, aaju&t£n& rmitn»i positional relationship,, being 
a combination you ate not concerned. 

lb cafiecfFigure 1, on substrate 3 which egnaiats efsfiicciK 
zkconia etc incrdcr to opposcj lining tip V groove 3a and 
optical fiber introduction slot f^twultititeftftnttis with 
constant interval. 

As for usually amy piteb to for number v/hon to becomes 
several hundred ismaoy with 250;mu m extent 

In addition, between V groove- 3a and optical fiber 
introduction slot 3b tfceiatersocdon slot 3c of cross section 
rectangular is formed in vortical dir e cti on. 

In addition, in groove bottom 3d of mtcnectfon slot 3c hole 3 
e far adhesive hardening which penetrate* groove bottom 
multiple si tea these axealso time^ when it provides in 
longitudinal direction of gn t a t secti on, slot 3d 

And, wranging endfece Id respective V groove 3a, as it inserts 
the Stationary side optical fiber 1, holds dowu with push plntc 
4 firing doingr. configuration it doesan^ement section 5. 

In order preciwon to arrange cnjdface of stetiODary side optical 
fiber 1 Wall* there areateo times uman endfaee after fi xing is. 

dona grinHfrrg 

[0036] 

On one hand, collimator lens array (graded index optical fiber 
tape) it produces S, following way. 


7WSS« 6 ±lztzm&tiA$&T<i'Sto&&l 


Same maiirial as sOicpxu dreonfa or omcr group board 3 is 
used as substrate 6 for array ids possible . 

Of course, silicon is used in substrate 3> also coinbinob'on 
thatis powtblo rifeonia is used h) subfitratc fbr acray, 

Adjusting 10 Array pitch of stationary side optical fiber on 
sobearato 6* for array, the V groove 6a foe arrecy is fcroed. 
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la order precision to produce arrangement of V groove 6a for 
the array of substrate d for array and V groove 3a of substrate 
3 iehttvelyweU, substrate 3 and sahctrate 6 for array from 
those which iomwd slot of plural parallel to sttbfllftte material 
of one, also it isposstelc to make vriih, acted -which is cue 
respectively. 

[00171 

It inserts optical fib«r 1 of respective graded icdex type bJo V 
groove 6a for the aafty, holds down with push plate 8 and 
fixing does. 

After that, finding doing both end feces, in order optical 
fiber 7 of graded indect typ* to function as collimator leas, 
you adjust lengto. collimator lens array 9eoinptetes. 

[001?] 

collimator l«ns array of graded mdsx optical fiber type which 
produces fa this way a^uscsacras^onvnt of eolHinaror lens Co 
acfttngexnent of stationary side optical fiber and optical fiber 
ixntoductioa slat accurately^ being possible , it has The benefit 
that it can ntx5zc tecfaoolog/ **ich at same tune 
prodiicesoxrangement section that way, 

[001?] 

When this coUhnator lens array $) is locked in ead ft ee of 
stationary aide optical fiber 1, Hiocoating fabric doing 
adhesive in collimator lens array* 9 it arranges inside 
tbeinteraeexioj) slot 3c, in ordo" for liber axis of colhmator 
1«a$ sriay 9 and fiber axifi of stationary side optical fiber 1 to 
agree* doing posSdoa. adjust^ieiit, hardenins adhesive* it 
locks. 

VraaJry, substrate 6„ push place 8* groove bottom 3d for 
amy of coffimator Jens array 9 oonf|guraaon is danewito 
silicon* ilrconia or other opaque oornponent, beemisc is 
many, it is difficult tons* ultraviolet curing type adhesive (his 
w&y as adhesive. 

Bat, if beating type adhesive Is used, there is worry ^yhlch 
impairs position adjustment of above-mentioned ooHhnator 
Jena array and stationary side optical fiber with thermal strew 
distortion ^saheadnfi. 

[0020] 

Tbe», providing hols 3 e for adhesive hardening which 
multiple sites of groove bottom 3d penetrates, coating fabric 
doing ultraviolet curing type resin in the periphery, after 
arranged collimator lens array 9 and doing position 
adjustment; hardening the ultraviolet light ffrm leaver of bote 
3 e for adhesive hardsmng^iaideTdug adhesive;, collimator 
lens array it locks between 9 and groove bottom 3d, 
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[0021] 

[00221 

JBUbco,fc?i::L/c. Sj£ffllSfc7T-fV*l coffin 

— h^X7V< 3 0&7Wja#7T-<V* 7 <D3g 
[0023] 

C<Di»^ ESH3fe^r*/raf±i*a«^r 
-a 1 ) >— HU'VXtU'CJt* 0.75mra aSOTfcflDfc 


extensively adhesfvo not having hardened colHmator Len$ 
array and between groove bottom, lhe adhesive of periphery 
ofhole for adhesive hardening just hardens is the (idly. 

Jb addition together* coitixnatoT lens array coating fabric doing 
ultraviolet curing type adhesive even between 9 and 
amazement section 5 V collimator lens array also ii impossible 
it nr&dia.tes ultraviolet light flam upward direction with > 
tohardea adhesive with ultravloJet light wberc enters imp g^p 
of 9 nnnWangemcni section 5. 

[0021] 

coli P*— and lens 10 are locked even in tip of the moving 
side optical fiber 2, but fbHowicg way h does that 

graded index type optical fiber of same outer diameter to tip 
of moving side optical fiber 2 is locked,, morder to function as 
oollimatnr lens 10, length is adjusted* 

Forthcimore fixing does with melt adhesion cottoectian or 
ghieing. 

[0022] 

LOco above, cojlhxatorleos array 0 to be locked by endftco of 
an^ngememsectiea of stationary side optical fiber 1, because 
collimator leus 10 is tooted to eodfhco of the mowing side 
optical fiber 2, conveying moving side optical fiber 2 with 
unshowa transport mechanism , when inserting in desired 
optical fiber introdnciion slot 3b, endfcee of optical fiber 7 ftc 
array of collimator lens uray 9 and endface of coUixoBfOT lens 
10 to face, it opposes. 

[0023] 

In this case, because fight which is transmitted i& done, with 
tfao endface of collimator Ic&S beeoming parallel T<gH» which 
spread, radiation as for position adjustment wWch a^usfe 
fiber axis, when it oppose* da^otty.eetfnparing stationary side 
optical fiber and inoving side optical fiber , as for precision it 
is not required stationary side optical fiber or moving side 
optical fiber that much. 

In addition, enlarging spacing of endface , because there axe 
nottime? when tight flux spread*, there are not times when 
connegtistg loasincreases. 

When those of length 0.75 mso extent ore used as collimator 
lens, spacing of oolihmiox lens it expands to 2 mm oueni 
being possible, spacing slipping, 0.1S cum extent holds down 
bonding loss to Q.2 dB or less, it is possible , 

Taarcfbrev labor which is required in position adjustment 
decreases, 
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[0025J 

[0026] 

is 30 rticsau *re— js*:tjmv* 13 tss 

L"f p £EWS 5 OiSffiXttSlS© 3d r=38S 

fete, srs-fEsfcTTMV* i3 <a>SAttfii*, 3* 
^<y^AS3t G&smm&zwZs mat 
ttBasoauB^sia^ss^i* 

^.$rs— jg#?7-r/< 13 s&sufcfeao 

[O0273 


199M1-5 

[0C24J 

Furthermore, in endfacc of collimator lens array 9 aad 
between cod&Ae of collimator lens 10, refined ve index 
matching ma dioA nft Js filled up in order to lose &ercflectio<a of 
aa; bux In order to abbreviate Hint, Acre arealso times when in 
endfaco of coHunatar len* array 9 and ead&cc of the 
collimator loos 10 anthefketive iOm is toned with 
respective dfebcrric multilayer film . 

[0025] 

Id addition, as for Figure 3 in figure which shows 
examplewbioh using optical fiber Jor dummy, doe* posidon 
adjustment of collimator lees array, same symbol as Figure 1 
sbows same ones. 

Furthermore* as for Figure 3 (A ) before locking collixjiaror 
lens array ► oblique view^ Figure 3 (B)*3 oblique vje*r after 
oollimBTDr lens array locking* 

In addition, 13 shows optica] fiber for duromy. 

With this example it nrvoedes position adjustment of 
collimator looa array,, as stationary side op deal fiber it inserts 
tip portion of optical fiber 13 £bx dununy which consists of 
mesame tiaglo mode type optical fiber in groove of portion of 
optical fiber introduction slot 3b and fixing does. 

Furthermore also it is possible to me unshoevxi push plate, at 
time of this fixing. 

In addition wbeu optical fiber introduction slot 3b inserts 
moving side optical fiber 2, the position of endfece of moving 
side optical fibat 2 It adjusts endrace position of optical fiber 
13 for dummy, to site Wtndb is done. 

£0026] 

So doing, while arranging colKmaior lens array Q imrfda 
intersection vlot 3c,watching optica! fiber 13 for dummy and 
state of optica] coupling between stationary side optical fibex 
1 j position adjustment doing collimator lens army 9 m 
po&ition where bonding loss becomes fnrfijmnm, fixing it 
designates collimator Jenfl array 9 as ^nMe,^ or groove 
bottom 3d of arrangement section 5. 

FDTtneoDOic, insertion position of optical fiber 13 for dummy, 
it oft p o sg S j die eSte 'which such as arrangement both ends 
becomes reference of position aoj raiment or bom ends and 
center of optical fiber i^odoction slot 3b> is good. 

In addition, as for optical fiber introduction slot 3b of position 
wHcngtoes optical fiber J 3 for dunny, you do not use <br 
connection of optical switch. 

P»W] 

As to Figure 2 in $gure wMcb shovs another embodiment of 
bonding section of optical switch which depends on this 
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[002$] 

3**riIa£UCw lib 
lib «r^S«S5fe7Wy^(DSffl3fl^&a 

[0029] 

3a tfcttfim, asp 3b cofiatffi*rasfi£f5 

[0030] 
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invention, as for Figure 2(A) brfbietoatdng collhnsior lens 
amy, obHque view* Figure 2 (B) (C ) after locking 
eoHnnatar lens array, Is the oblique view and scotioozil view. 

Id Figure 2, same symbol ad Figure 1 shows same ones, 

Furttietincre, as for 1 1 coIHmator teas aststy of micro! ^as 
type, as for 11 a asfor aaay base rnemb«i\ lib wifh lens part, 
asfbr 12 ft is a collimator lens of ancrotane type 

[002$] 

As far embodiment, of Figure 2, collimator lens amy and 
colbmazor lens Just cSifferfrom cmbodimtnt nfFJgnre l,as far 
other frtmg? are same as the coneephiAl diagram 1. 

collimator lens aooy which ia used with cooibodiment of this 
Figure 2 farms rtx& lens part 1 II? in portion ataong those -with 
plastic or glass m array kase member lla_ 

leas part lib as had lens function which designates tight 
which comes ouxof end&ce of stationary sido optical fiber b& 
p«allel light; designs Lms curved ffurfhee andrnaking die 
which ia adjusted m that, forms with plastic, orgrlnds snrfioe 
of glass end processes in lend shapes or doas&nd producer 

Jn addition, coUimaior leas which ia locked to tip of moving 
side optical fibers the glass or plasrie avoiding and 
fabrication is designated as lens shape and lightwhieh comes 
one of end face of moving side optica) fiber hi eider to become 
tfcfr parallel light, to produce fbeal length together, is locked in 

of the moving side optical fiber malanz use of adhesive 
etc. 

[0029] 

lb addition, as for substrate 3 which is illustrated with Figure 
K Figure 2^ Figure 3, tho portion which formed optical 
fiber introduction slot 3b where portion and moving side 
optical fiber 2 -which fanned V groove 3a in order to"10t;k 
stadoaary side optical fiber aieinscrted is uxri&d, it is not 
something where, bat it produces with scpsran? body And 
combines and uses and obstructs. 

Ifbcing consecutivev cutting it does V groove 3a and optienl 
fiber introduction sloe 3b mating use ofsnbsiratc which is 
unified of coursBjWhen raisins relative mxongement precision 
of V groove 3a and optical fiber introduction slot 3b, mere is 
an effect. 

[0030] 

[Effects of the Invention} 

When bonding section of optical switch Ofthifl invention, 
stationary side optical fiber and each optical axis locks 
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[0031J 


[0032J 

7 i^amr as i= aar 3 ftotosa 


1999-11-5 

collimator kns array wsemcr in edge surface side of 
stationary side optical fiber of aewttns«ra*snl sccdon which 
it arranges locks, stationary Bide optical fiber of praral locks 
collimator Iou even In enrffice of moving Aide optical fiber, 
inserting moving side optical fiber co optical fiber 
introduction slot, collimator lens of collimator lens amy 
which lodes in endftce of theammgemsnr section of 
collimator lens and s&rtioapry side optical fiber which arc 
locked in thoendlacc of moving side optical fiber opposing, 
because U something "winch con(Zi«cc3 ; light flux which 
comes out of collimator lend which opposes has become the 
parallel light which spread in comparison with, light flux 
inside optical fiber. 

[00311 

Therefore* it enlarges also spacing between collimator leas 
which opOoSosbeing possibly , at same time because Also 
ptecisSou of the position adjustment of fiber axis is eased, it 
possesses effect thai it canshorten work time which it requires 
in position adjustment of moving dido optical fiber, it 
^possible. 

Furthermore, a* for collimator teas array those which possess 
collimator let)* of the plurality lumping together, when with 
producible , it lw*s coUunatOT kos wO^ddwuiy in end£xce of 
stationary $ida optical fiber,, comparing, production of ms 
bonding section of optical switch U easy. 

[0032] 

In addition, if those winch it inserts loele graded index type 
opdcaJ fiber inside V groove for aotay which was formed in 
substrate fbr anay as coELtaiator less aroy, a« u*e4 also it da 
easy technology which draws up mearrangement section of 
stationary aide optical fiber to apply that way possible being, 
ateamc time 10 adjust array pitah . 

[0033J 

In addition, if hole for adhesive hardening is provided in 
groove bottom of intersection slot which installs collimator 
lemt array, us* of ultraviolet curing typo adhesive becomes 
possible as adhesive which locks coUhDator teas array, 
position adjustment ^impaired whh such as thermal stress 
distoftion whoa glueing there ere not times when. 

[0034] 

In addition^, inserting locking tip portion of optical fiber for 
dummy raportion of optical fiber introduction slot, when 
installing collimator lens srrayin interseetiDa groove, if it 
utilizes in position adjustment, eficctthat is brought it can 
make position adjustment easy. 

Uatrief Explanation of the Drawings)] 

[Figure 1] 
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In figure which shows embodiment of banding section of 
optical switch whiohdepends on this invention, as for CA ) 
before, looking coHimaior fen? array, tb& oblique view* (B ) 
(C } after lodong cotiiniitor lens array, is oblique view and 
seasonal view. 

la figure which shows another embodiment of bonding 
Section of optica] switch which depend? on this invention, as 
for (A.') before locking coUlffiaiar lens array.obHque vie^y, 
(B ) (C ) ftftar looking collimator lefts array, is obKqoc ykw 
and sectioii&l view. 

fFignie3] 

ciilgurc which explains ona cpcample of manufacturing 
method of optical switch which/depends on this Invention, as 
for (A ) before locking ooltimnior lens array, ihe cbhqua 
view, . (B ) afler locking collimator lens may, is obhqne 
view. 

pragore4J 

In fignrt which shows oxmnpJc ofbondwg section of optical 
swirch jwith Prior Art , as for (A ) as for sectional view^ (B) 
it i* a oblique view. 

[Emanation of Symbols ft) Drawings] 

1 ; 

stationary side optical fiber 
10 

ooHlzo&tor lens (graded index optical fiber type) 

ii ; 

colHmaior lens array (maaroldqs type) 
11a i 

air-base member 
life ; 

fcQSpAtt 

12 

' colUmaior. lens (rmcfoJe&s type) 
13 

optical jEbcr for dummy 
la ; 
tape core 
2 
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3a 
3b 
3c 


3d 


3c 


4 

S 

<S 

6a 

7 

8 

drawings 
[Si] 


moving dfc optical fiber 
3 

substrate 
3a ' 

VgTOOVC 

3b ! 

optical fiber introduction slot 
3c 

IntecsaotioD slot 
3d : 

groove bonom 
3c 

Hole for odhesive hardening 
4 

push plate 

si 

Arrengcrnrnt section 
6 t 

Substrate wray 
6» | 

V groove for oiriy 
7 

optical fiber of graded index type 
S 

pusbpjate 
9 

collimator lens array (graded t&dex optical fiber type) 
[Figure ]] 
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